Differential regulation of the response to DNA damage in Ewing's sarcoma cells by ETS1 and EWS/FLI-1.
Ewing's sarcoma (EWS) cells contain levels of poly(ADP-ribose) polymerase (PARP) significantly higher than other eukaryotic cells. Previously, we cloned the PARP gene promoter region from EWS cells, showed that it contained multiple ETS-binding sites and demonstrated a positive regulation of PARP by ETS1. We now report that, contrary to ETS1, EWS/FLI-1, an aberrant ETS transcription factor present in most EWS cells, is a negative effector of PARP transcription. Because PARP levels have been associated with cellular resistance or sensitivity to genotoxic agents, we studied the effect of modifying PARP levels in EWS cells on their response to DNA damage by modulating the expression of ETS1 or EWS/FLI-1 using antisense methodology. Results show that stable down-regulation of ETS1 increases the resistance of EWS cells to various genotoxic agents, whereas down-regulation of EWS/FLI-1 has pro-apoptotic effects. Because down-regulation EWS/FLI-1 does not dramatically change PARP levels, these results suggest a direct effect for EWS/FLI-1 in the DNA damage response of EWS cells. Since expression of the aberrant fusion proteins by EWS cells is essential for maintaining their neoplastic phenotype, our results suggest that the use of antisense oligonucleotides in combination with chemotherapeutic agents or radiation may be doubly effective by causing both an increase in sensitivity to therapeutic agents and a simultaneous down-regulation, or reversion, of the neoplastic phenotype of EWS cells.